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I. MAJOR CONCEPTS/CONTENT: This program is designed to prepare students for employment as communications engineering technicians, television technicians, analysis technicians, 2-way cellular wireless technicians, network technicians, network operations specialists, product specialists, I.P. (Internet Protocol) engineers, technical salespersons, field engineers, field technicians, transmission engineers, technical support salespersons, installer/repair technicians, network engineers, or in related occupations, or to provide supplemental training to persons previously or currently employed in these occupations.  This specialization content includes, but is not limited to, basic electronics skills, transmission and distribution systems, telephony communication systems, digital

communications, data communications and network communications.

This program focuses on broad, transferable skills and stresses understanding and demonstration of the following elements of the Telecommunication Engineering industry: planning, management, finance, technical and product skills, underlying principles of technology, labor issues, community issues and health, safety, and environmental issues.

II. LABORATORY ACTIVITIES: Electronic laboratory activities are an integral part of this program. The tools, test equipment, materials and processes used in this laboratory are similar to those used in industry. Students should be able to use the various types of

precision test equipment found in general use throughout the electronics industry for the purpose of analyzing, troubleshooting and repairing electronic circuitry.

III. SPECIAL NOTE: As part of an Associate in Science Degree or an Associate of Applied Science Degree, there is a major component of general education requirements which allows the student to more easily relate the technical knowledge gained to a theoretical level and to allow for greater knowledge expansion and transference in the

future.  This general education requirement must have a minimum of 15 semester hours with at least one course in oral and written communication and one course in computational skills. The computational skills should include algebra and trigonometry.

SkillsUSA, Inc., is the appropriate career and technical student organization (CTSO) for providing leadership training and for reinforcing specific Technical skills. Career and Technical Student Organizations shall be an integral part of the career and technical instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, FAC.

To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee. This does not preclude institutions from developing specific program or course articulation agreements with each other.

The cooperative method of instruction may be utilized for this program. 
Federal and state legislation requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access.  Adult students with disabilities must self-identify and request such services.  Students with disabilities may need accommodations in such areas as instructional   methods and materials, assignments and assessments, time demands and schedules,  learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.
When the cooperative method is offered, the following is required for each student: a training plan signed by the student, teacher and employer which includes instructional objectives and a list of on-the-job and in-school learning experiences; and a work station which reflects equipment, skills and tasks relevant to the occupation the student has chosen as a career goal. The student must receive compensation for work performed.

IV. INTENDED OUTCOMES: After successfully completing the program, the student will be able to complete all of Outcomes 01.0, 02.0, and 03.0, and additionally may specialize in one of the following combinations of Outcomes 05.0 and 06.0 (Networking and Telephony) or 04.0 and 07.0 (Transmission and Distribution Systems and Video)

Students will complete all of the following Outcomes:

01.0 Demonstrate knowledge of basic electronics.

02.0 Demonstrate proficiency in basic operation and application of 








transmitters, receivers, and transmission and distribution systems.

03.0 Demonstrate proficiency in design and analysis of digital 











communications systems.

Students will additionally complete a combination of Outcomes:

05.0 and 06.0 (Network Communications and Telephony) OR

04.0 and 07.0 (Transmission and Distribution Systems and Video).

04.0 Demonstrate proficiency in the analysis of transmission and 









distribution systems.

05.0 Demonstrate proficiency in network communications.

06.0 Demonstrate proficiency in the analysis of telephony communication 
systems.

07.0 Demonstrate proficiency in the analysis of analog and digital video systems.
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01.0 DEMONSTRATE KNOWLEDGE OF BASIC ELECTRONICS--The student 




will be
able to:

01.01 Perform various types of soldering.

01.02 Perform various types of wiring and cable terminations.

01.03 Demonstrate knowledge of AC/DC concepts and applications.

01.04 Demonstrate knowledge of computer systems and basic applications.

01.05 Demonstrate use of basic test and measurement equipment.

01.06 Understand and demonstrate safety rules.

01.07 Demonstrate understanding of digital fundamentals.

02.0 DEMONSTRATE PROFICIENCY IN BASIC OPERATION AND APPLICATION OF TRANSMITTERS, RECEIVERS, AND TRANSMISSION AND DISTRIBUTIONSYSTEMS --The student will be able to:

02.01 Describe the principles and operation of amplitude modulation and 




frequency modulation.

02.02 Demonstrate understanding of block diagrams and components of 








transmitter receiver circuits including mixers, IF amplifiers, local oscillators, 
modulators and demodulators.

02.03 Identify, measure, analyze and troubleshoot AM and FM 














transmitter/receiver circuits including mixers, IF amplifiers, 
local oscillators, 
modulators, demodulators and speech amplifiers.

02.04 Analyze, troubleshoot, and maintain transmitters and receivers, to include 

heterodyning, frequency synthesis, phase-locked-loop, 
filtering and automatic 
control 
circuits.

02.05 Analyze, troubleshoot and adjust RF power amplifier circuits.

02.06 Describe the operation of Double Side Band (DSB) and Single Side Band (SSB) 
radio systems.

02.07 Identify the stages of SSB and DSB transmitter and receiver circuits.

02.08 Design, analyze and troubleshoot SSB and DSB transmitter and 









receiver circuits.

02.09 Conduct operating system checks and make minor adjustments to SSB and DSB 
transmitters and receivers.

02.10 Analyze and test AM, SSB and DSB radio circuits using spectrum 







analyzers, noise analyzers, impedance meters, sweep generators, distortion meters and 
power meters.

02.11 Analyze, adjust and troubleshoot phase modulation (PM) circuits.

02.12 Analyze, adjust and troubleshoot FM transceiver circuits.

02.13 Test, adjust and align transmitters and receivers using the spectrum analyzer, 
sweep generator, noise analyzer, frequency meter, modulation meter, impedance bridge 
and power meter.

02.14 Describe the components and concepts of transmission systems: 








antennas, fiber optics, coax, copper, microwave, satellite, feed 
lines, and wave guides.

02.15 Calculate transmission line characteristics and understand impedance matching.

02.16 Analyze and describe the concepts of radio wave propagation and 






radiation fields.

02.17 Test, set up and adjust antenna systems using a power meter, network analyzer, and 
SWR meter.

02.18 Describe government rules, regulations, and permits.

03.0 DEMONSTRATE PROFICIENCY IN DESIGN AND ANALYSIS OF 









DIGITALCOMMUNICATION SYSTEMS--The student will be able to:

03.01 Describe digital modulation techniques and systems.

03.02 Describe industry standards in digital communications.

03.03 Analyze, measure, and troubleshoot digital modulation systems.

03.04 Perform specific test and measurement as related to the digital devices and 

equipment.

03.05 Analyze and evaluate the operation of programmable digital filters.

03.06 Describe the operation and application of compression amplifiers.

03.07 Analyze and describe the operation of compander circuits.

03.08 Describe and analyze the operation of a sample and hold circuit.

03.09 Describe the conversion of analog signals into a digital format.

03.10 Describe and analyze the operation of pulse code modulation (PCM) 




circuits.

03.11 Describe, analyze and evaluate the operation of a coder/decoder 






(CODEC) IC circuit.

03.12 Describe, analyze and evaluate the operation of a continuously variable slope delta 
modulation circuit.

04.0 DEMONSTRATE PROFICIENCY IN THE ANALYSIS OF TRANSMISSION 


AND DISTRIBUTION SYSTEMS--The student will be able to:

04.01 Analyze and demonstrate the application of optical electronic devices in power 

control circuits and in analog, digital and data communication circuits.

04.02 Analyze and demonstrate the operation of optical devices.

04.03 Splice and terminate cabling systems.

04.04 Test and evaluate modulators and demodulators.

04.05 Analyze and demonstrate multiplex transmission including use of full and half 
duplex communications.

04.06 Describe gain and loss concepts as applied to transmission and distribution 
systems.

04.07 Describe the fundamental concepts of satellite communications.

04.08 Operate satellite communication systems.

04.09 Operate multiplexed data telemetry systems.

04.10 Analyze the theoretical concepts that define antenna equivalent circuits and 
couplers.

04.11 Perform and analyze the calculations required to evaluate the effectiveness of 
antennas.

05.0 DEMONSTRATE PROFICIENCY IN THE ANALYSIS OF TELEPHONY



COMMUNICATION SYSTEMS--The student will be able to:

05.01 Describe the general characteristics of a telephone subscriber loop.

05.02 Describe, demonstrate and analyze the operation of tone dialing, 
DTMF (Dual 
Tone Multi Frequency), pulse dialing and ringing circuits.

05.03 Describe, evaluate and analyze the operation of a MODEM in the 







originate and answer mode.

05.04 Describe the various functions of a BORSCHT (Battery Overload 








Ring Supervision Coding Hybrid Test) circuit.

05.05 Describe, evaluate and analyze the operation of a subscriber loop 
interface circuit 
(SLIC).

05.06 Describe, evaluate and analyze the operation of a time-slot assignment circuit 
(TSAC).

05.07 Describe and evaluate the application of fiber optic systems to telecommunications.

05.08 Analyze and describe applications of speech synthesis and 











recognition circuits to telecommunications.

05.09 Terminate and test telephony cable.

05.10 Describe the operation of an integrated voice and data system.

06.0 DEMONSTRATE PROFICIENCY IN NETWORK COMMUNICATIONS--





The student will be able to:

06.01 Describe the layers of a communications system.

06.02 Describe the protocol requirements necessary to ensure the 










transmission of a data message.

06.03 Describe, from a system standpoint, the characteristics of serial 




communications standards.

06.04 Analyze and troubleshoot communications between computers.

06.05 Compare serial communications with parallel and other standards.

06.06 Describe, analyze, troubleshoot and demonstrate the operation of 
network access 
devices.

06.07 Demonstrate use of network management system.

06.08 Identify the capabilities of a telephone circuit on a data communications system.

06.09 Describe LAN topologies as applied to data networks.

06.10 Design, connect and troubleshoot a Local Area Network (LAN).

06.11 Describe WAN topologies as applied to data networks.

06.12 Design, connect and troubleshoot a Wide Area Network (WAN).

06.13 Describe wireless topologies as applied to data networks.

06.14 Design, connect and troubleshoot a wireless network.

06.15 Fabricate and test LAN cabling.

06.16 Describe the operation of a short-range wireless network (i.e.
 Blue Tooth, IEEE 
802.11).

06.17 Describe the operation of a long-range wireless network (i.e.
PCS, digital 
messaging, 3G Technology).

06.18 Describe the operation of a cellular communications network.

06.19 Describe and analyze error detection and correction methods used in data 
communication systems.

06.20 Describe basic data firewalls, encryption and decryption methods.

06.21
Demonstrate understanding of compression and decompression.

06.22 Describe the general characteristics and operations of frame relay, DSL, and ISDN 
as they apply to data networks.

06.23 Describe the characteristics of frame relay network management.

06.24 Describe the general characteristics and operations of routers and switches as they 
apply to data networks and systems.

06.25 Describe the general characteristics and design capabilities of the T-carrier system.

06.26
Analyze the network design criteria of T-1 systems.

06.27 Describe the general characteristics and design capabilities of the Synchronous 
Optical Network (SONET).

06.28 Describe the characteristics and design capabilities of the Asynchronous Transfer 
Mode (ATM) network.

06.29 Describe the characteristics of high-speed public data networks.

06.30 Apply the theory of wide area network design to systems.

07.0 DEMONSTRATE PROFICIENCY IN THE ANALYSIS OF ANALOG AND 




DIGITALVIDEO SYSTEMS--The student will be able to:

07.01 Describe the fundamental principles and concepts of television/video systems.

07.02 Describe the operation of the key components of a television/video system.

07.03 Describe the principles of NTSC and HDTV video signals.

07.04 Analyze and describe the operation of the various sections of a DTV transmitter.

07.05 Analyze and describe the characteristics of the television signal 
(analog, digital, 
RF).

07.06 Describe and analyze the operation of the various sections of an NTSC and DTV 

receiver.

07.07 Analyze and describe the operation of encoders and decoders.

07.08 Assemble and test cables and connectors related to video/audio systems.

07.09 Demonstrate proficiency in the use of video and audio test 










equipment.

